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PURPOSE: To enhance the bonding strength of a BPD polyimide film base material and a 
metal film. 

CONSTITUTION: An intermediate layer composed of a PMDA polyimide using pyromellitic 
dianhydride as a raw material is formed on at least the single surface of a film base material 
made of BPDA polyimide using biphenyltetracarboxylic dianhydride as a raw material and a 
metal vapor deposition layer and a metal plating layer are successively formed on the 
intermediate layer and the bonding surface of the film base material with the intermediate 
layer has a surface roughness Ra value of 0.02-0.2pm. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** sho^Ys the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The film base material made from BPDA system polyimide which used biphenyl 
tetracarboxylic dianhydride as a raw material, With the interlayer who consists of PMDA system 
polyimide which uses as a raw material pyromellitic acid 2 anhydride formed at least in one side of this 
film base material It is the polyimide film with a metal membrane which has the metal vacuum 
evaporationo layer and metal plating layer by which sequential formation was carried out on this 
interlayer, and is characterized by making the plane of composition with said interlayer of said film base 
material into the split face whose surface roughness is Ra value of 0.02-0.2 micrometers. 



[Translation done.] 
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3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the polyimide film with a metal membrane used as 
bilayer tape carrier packages, such as TAB (Tape Automated Bonding) and FPC (Flexible PrintCircuit). 
[0002] 

[Description of the Prior Art] Said TAB is the generic name of the bonding method which joins the lead 
of the metal which vacated spacing and was formed on the tape-like tape carrier package, and the 
corresponding point of the electrode of a semiconductor chip with a suitable means, and completes much 
wiring to coincidence. 

[0003] As said tape carrier package, on the film base material made from the polyimide with which the 
device hole was formed, lamination and the thing which carried out wet etching of the copper foil 
further, and formed the lead are the current mainstream with adhesives, and these are called a three-layer 
tape carrier package in copper foil. 

[0004] However, in said three-layer tape carrier package, since copper foil is not made from a handling 
problem not much thinly in order to stick copper foil on a polyimide film with adhesives, but it must be 
referred to as 18 micrometers or more, there is a pile fault more highly about process tolerance. 
Moreover, if copper foil is made thin, an etching reagent will sink into an adhesives layer in the 
manufacture process of a tape, and when bias is added under the trial of elevated-temperature high 
pressure, there is also a possibility of a copper ion moving and short-circuiting between patterns. 
Furthermore, in hot environments, in order that an adhesives layer might carry out property degradation, 
for a certain reason, a possibility that high temperature oxidation stability may run short in the future 
also had the problem that it could not respond to detailed-ization of the lead pattern accompanying the 
formation of many pins of LSI. 

[0005] Then, in order to enable correspondence to the formation of many pins, adhesives are not used 
but the bilayer tape carrier package which formed the copper layer directly by nonelectrolytic plating or 
vacuum evaporationo on the surface of the polyimide film is put in practical use partly. 
[0006] There are two kinds of types as a polyimide film put in practical use by the current industrial 
target. The 1st is a BPDA system polyimide film which uses biphenyl tetracarboxylic dianhydride 
(BPDA) as acid 2 anhydride of a raw material, and the 2nd is a PMDA system polyimide film which 
uses pyromellitic acid 2 anhydride (PMDA). 

[0007] It is suitable as a film base material of a polyimide film with a metal membrane that excel in a 
heat shrink and the dimensional stability over moisture absorption, and the 1st BPDA system polyimide 
film has high rigidity, and it is [ are easy to treat a top advantageous to thin-shape-izing of a tape carrier 
package, and ] reliable etc. 
[0008] 

[Problem(s) to be Solved by the Invention] However, the BPDA system polyimide film had bad junction 
nature with the metal layer formed by a vacuum deposition method etc. because of the firm molecular 
binding which is the features, and it had the following problems. 
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[0009] (1) By etching in the additive plating process at the time of lead formation of TAB, and the 
mounting process of a semi-conductor etc., when exposed to an elevated temperature and which highly 
humid environment, a metal membrane may exfoliate. 

(2) Although the front face of a metal membrane and the front face of a film advance roll contact in the 
process which carries out vacuum evaporationo formation of the metal membrane, carrying out 
continuation transit of the film base material, it is easy to generate a detailed blemish in a metal 
membrane by local exfoliation of a metal membrane at this time. If TAB is manufactured using a 
polyimide film with a metal membrane with this kind of blemish, an open circuit of a circuit may arise 
and the yield will fall. 

[0010] The present condition is that only the product which used PMDA system polyimide with 
comparatively sufficient junction nature with a metal membrane as the film base material is 
manufactured as a polyimide film with a metal membrane for Bilayers TAB from the # reason of the 
above (1) and (2). 

[001 1] In addition, this kind of polyimide film with a metal membrane is not used for TAB, and was 
used also for FPC, and said same problem has produced it also in the polyimide film with a metal 
membrane for FPC. 

[0012] It is making into the technical problem for this invention to offer the polyimide film with a metal 
membrane with which thin shape-ization of a carrier film can be attained and dimensional stability is 
also raised by having been made in view of the above-mentioned situation, and aiming at the 
improvement of the junction nature of a BPDA system polyimide film base material and a metal 
membrane. 
[0013] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the 
polyimide film with a metal membrane concerning this invention The film base material made from 
BPDA system polyimide which used biphenyl tetracarboxylic dianhydride as a raw material, With the 
interlayer who consists of PMDA system polyimide which uses as a raw material pyromellitic acid 2 
anhydride formed at least in one side of this film base material It has the metal vacuum evaporationo 
layer and metal plating layer by which sequential formation was carried out on this interlayer, and the 
plane of composition with said interlayer of said film base material is characterized by considering as 
the split face whose surface roughness is Ra value of 0.02-0.2 micrometers. 
[0014] The bonding strength of a film base material and an interlayer becomes that the surface 
roughness of said plane of composition is less than 0.02 micrometers in Ra value inadequate. Moreover, 
if Ra value is larger than 0.2 micrometers, uniform surface roughening processing will be difficult and a 
possibility of checking the display flatness of a metal membrane.will arise. 

[0015] An interlayer's thickness has desirable 0.05-5 micrometers, and 0.2-0.5 micrometers is especially 
suitable for it. If thinner than 0.05 micrometers, since it is hard to form a uniform thin film, the 
effectiveness of adhesive improvement will become inadequate. On the other hand, if thicker than 
5micro, while the thinning of a product film will become difficult, the mechanical property of film base 
material original is spoiled. 

[0016] Although the thickness of a film base material is not limited, generally it may be about 12-125 
micrometers. If the film base material itself may be constituted from two or more layers and the need is 
accepted, the coloring layer and protective layer which consist of other resin may be prepared in the 
field which does not form the metal vacuum evaporationo layer of a film base material. Furthermore, it 
is also possible to prepare a metal vacuum evaporationo layer and a metal plating layer in both sides of a 
film base material. 

[0017] Although the quality of the material of a metal vacuum evaporationo layer is not limited, 
generally copper or a copper alloy, aluminum, tin, a tin alloy, etc. are suitable. It is good also as 
multilayer structure more than two-layer [ which has a substrate layer and a surface layer for a metal 
vacuum evaporationo layer ]. It is possible to improve further the junction nature of a film base material 
and a metal layer, securing high electrical conductivity, when a substrate layer is formed with chromium 
and a surface layer is especially formed with copper. Titanium, copper, palladium, copper, etc. can be 
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illustrated as same combination. 

[0018] Although the quality of the material and thickness of a metal plating layer are not limited, 
generally as the quality of the material, copper, a tin alloy, silver, etc. are suitable, and about 5-25 
micrometers of thickness are common. Any of a nonelectrolytic plating method and the electrolysis 
galvanizing method are sufficient as the formation approach of a metal plating layer. 
[0019] An example of the manufacture approach of the above-mentioned polyimide film with a metal 
membrane is explained, first, it becomes the above-mentioned Ra value by processing at least one side 
of the film base material made from BPDA system polyimide which used biphenyl tetracarboxylic 
dianhydride as a raw material with an alkali solution - as — surface roughening — and it is activated. In 
addition, it is also possible to apply the surface roughening methods other than alkali treatment. 
[0020] As an alkali solution, immersion processing of the matter chosen from a sodium hydroxide, a 
potassium hydroxide, a hydrazine hydrate, a potassium perchlorate, etc. is carried out in [ 10-80 degrees- 
C / of solution temperature /, and processing-time ] 1 - 90 minutes, using one sort, the solution contained 
two or more sorts, or the solution which mixed ethylenediamine, dimethylamine, etc. further in the 
solution, and surface roughness is made into said Ra value. 

[0021] Next, an interlay er is formed on the split face formed in the film base material. The approach of 
applying the PMDA system polyimide raw material before imide-izing (letting pyromellitic acid 2 
anhydride be the main constituent) to the split face of a film base material, and heating and carrying out 
the polymerization of this as a concrete approach, for example is suitable. According to this approach, 
even if it forms on a split face, an interlayer's front face becomes smooth in a high precision. However, 
this invention is not limited to this formation approach. 

[0022] Then, after forming a metal vacuum evaporationo layer using the well-known vacuum 
evaporationo approach conventionally on an interlayer, the polyimide film with a metal membrane 
concerning this invention is obtained by using a nonelectrolytic plating method or the electrolysis 
galvanizing method, and forming a metal plating layer on the metal vacuum evaporationo film. 
[0023] In addition, said each process may be performed to both sides of a film base material, 
respectively, and an interlayer and a metal vacuum evaporationo layer may be prepared in both sides of 
a film base material. Moreover, the polyimide film with a metal membrane of this invention is usable 
effective not only in TAB but FPC. 
[0024] 

[Example] Next, an example is given and the effectiveness of this invention is proved. 
(Example) As a BPDA system polyimide film base material, the " YUPI REXX-S" (trade name):75- 
micrometer thickness by Ube Industries, Ltd. was used, and it was immersed in the alkali solution which 
consists of the following presentations for 90 minutes at the room temperature, this film base material 
was rinsed after that, and it dried. The surface roughness of both sides of a film base material was set to 
0.04 micrometers with Ra value. 

[0025] Presentation sodium hydroxide of an alkali solution: 40wt% hydrazine hydrate : 18wt% 
ethylenediamine : 7wt% [0026] "Semicofine SP-811" (trade name) by Toray Industries, Inc. as PMDA 
system polyimide by next, the spreading thickness from which the thickness after imide-izing is set to 
0.3 micrometers on one side of the film base material which carried out surface roughening of the front 
face After applying using the bar coating machine, the above-mentioned film base material was heated 
[ for 40 degree-Cx 1 hour ] in five steps in order of 300 degree-Cx 1 hour within the hot blast thermostat 
for 200 degree-Cx 0.5 hours for 140 degree-Cx 0.5 hours for 75 degree-Cx 0.5 hours, and the imide-ized 
reaction was made to perform. 

[0027] The obtained complex film was set to the vacuum evaporationo inside of a plane, and sequential 
formation of the vacuum evaporationo layer of chromium and copper was carried out on condition that 
the following in the polyimide spreading side. 

1st layer: - chromium vacuum evaporationo layer vacuum evaporationo thickness: - 100A 2nd layer: - 
copper vacuum evaporationo layer vacuum evaporationo thickness: — the copper electrolysis plating 
layer was formed with the usual copper sulfate bath at the thickness of 20 micrometers on 5000A and 
the metal vacuum evaporationo layer of the obtained vacuum evaporationo film, and the polyimide film 
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with a metal membrane of an example was obtained. 

[0028] (Example 1 of a comparison) Except for the point of not performing surface roughening 
processing, the completely same processing as the above-mentioned example was performed using the 
same BPDA system polyimide film base material as the above-mentioned example, and the polyimide 
film with a metal membrane of the example 1 of a comparison was created. 

[0029] (Example 2 of a comparison) The same BPDA system polyimide film base material as the above- 
mentioned example was set to the vacuum deposition inside of a plane, on this film base material, with 
direct and an example, the chromium vacuum evaporationo layer was carried out as the 1st layer, 
sequential formation of the copper vacuum evaporationo layer was carried out as the 2nd layer on the 
same conditions, the copper nonelectrolytic plating layer was further formed in the thickness of 20 
micrometers at said this appearance, and the polyimide film with a metal membrane of the example 2 of 
a comparison was created. 

[0030] (Comparative experiments) The strip specimen with a width-of-face [ of 10mm ] x die length of 
150mm was started from the polyimide film with a metal membrane of the above-mentioned example 
and the examples 1 and 2 of a comparison. And by the approach by IPC-TM -650 (U.S. printed circuit 
Semiconductor Equipment & Materials International specification-testing method), the peel strength 
between a film base material and a metal membrane was measured. This examining method is the 
approach of measuring the load which pulls, making the end of a metal membrane exfoliate from a 
polyimide film in a part for 5cm/with a fixture after turning the polyimide film side of said strip 
specimen to the hoop direction at the periphery of a drum with a diameter of 6 inches and carrying out 
adhesion immobilization, and it takes. The result was as follows. 

[003 1] example peel strength: — 1200g [/cm ] exfoliation part: — example 1 of an interface comparison 
of a metal membrane and an interlayer peel strength: - 650 g/cm exfoliation part: - example 2 of an 
interface comparison of a film base material and an interlayer peel strength: -- 370 g/cm exfoliation part: 
— interface [0032] of a film base material and a metal membrane As mentioned above, in the example 
which formed the metal membrane after carrying out surface roughening of the film base material and 
preparing the interlayer, the peel strength of 3 times or more was obtained as compared with the 
example 2 of a comparison which neither twice [ about ], a split face nor an interlayer established as 
compared with the example 1 of a comparison which did not perform a surface roughening process. 
[0033] 

[Effect of the Invention] As explained above, the polyimide film with a metal membrane concerning this 
invention can raise the peel strength of a metal membrane remarkably, holding highly the rigidity of a 
film base material, and dimensional stability, since the interlayer, metal vacuum evaporationo layer, and 
metal plating layer which consist of PMDA system polyimide were formed in order on this split face, 
after making the front face of the film base material made from BPDA system polyimide into a with a 
Ra value [ of 0.02-0.2 micrometers ] split face. 



[Translation done] 
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